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SUMMARY 
  
Xanthophyll cycle is a mechanism which protects photosynthetic organisms from 
damage by excessive light, fulfilling also a regulatory task in the biosynthetic pathway of 
carotenoids. Xanthophyll cycle is a two-stage reversible interconversion of zeaxanthin and 
violaxanthin via antheraxanthin. It starts working when exposure to high light levels exceeds 
a maximum that can be used productively by the photosynthetic apparatus, a violaxanthin de-
epoxidation leads to antheraxanthin and finally to zeaxanthin; the resulting zeaxanthin 
accumulates in the chloroplast thylakoids, the excessive energy being afterwards dissipated as 
heat (Demming-Adams, 1996). When the irradiance level is lower than that required for 
saturation of photosynthesis, zeaxanthin is re-epoxidated back to violaxanthin by zeaxanthin 
epoxidase, antheraxanthin being again an intermediate in this reversible redox process.   
Mathematical modeling is a powerful technique for gaining understanding of 
metabolic pathways, enabling to alter the distribution of metabolic flux or to rationally design 
metabolic pathways for new products (Farquahr, 2001; Giersch, 2000). Kinetic modeling is 
appliable to small segments of metabolism to explain the behavior of metabolic subsystems in 
response to perturbations; it requires detailed knowledge of enzyme kinetics as it relies on the 
use of kinetic expressions to relate reaction rates to substrate and effector concentrations 
(Gombert, 2000). The proposed mathematical model describes the processes involved in 
epoxidation and de-epoxidation. Consecutive monomolecular reactions involving violaxanthin 
(V), antheraxanthin (A) and zeaxanthin (Z) were used: 
        k1            k2 
V = A <Z 
        k-1             
This model illustrates the observed accumulation of antheraxanthin in the studied matrix; 
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